Haemorrhagic fever with renal syndrome (HFRS) is an acute and sometimes fatal disease caused by viruses in the Hantavirus genus of the family Bunyaviridae. HFRS is endemic in the People's Republic of China (P.R.C.) with an annual incidence in excess of 100000 cases. At least three serologically distinct hantaviruses cause various form of HFRS. These viruses, HTN, Seoul (SEO) and Puumala (PUU) viruses have been associated with severe, moderate and mild forms of HFRS, respectively, although fatalities have been attributed to all three. Viruses serologically related to HTN or SEO viruses have been found co-circulating in many HFRS endemic areas of China.
Currently, a number of vaccines are being developed for clinical trials in China. Among these are several inactivated authentic viral vaccines (Song et al., 1992; Lee et al., 1990) . Our studies have focused on the development of a recombinant vaccinia virus-vectored vaccine expressing the M and the S genome segments of HTN virus (Schmaljohn et al., 1992) . Because we hope to test the efficacy of this vaccine in China, it is important to establish the antigenic and molecular relationships of HTN 76-118 to viruses that cause HFRS in the potential test site. Toward this goal, we have characterized serological and molecular properties of a hantavirus isolated from an HFRS patient in China (Yang et al., 1988) .
The sequence data presented in this paper appear under the accession number L08753 in the GenBank, DDBJ and EMBL databases. This isolate, HVll4, was obtained from specimens collected during a large-scale clinical trial of ribavirin treatment of HFRS which was conducted between 1986 and 1987 in Hubei Province, P.R.C. (Huggins et al., 1991) . ELISA reactivities of patients' sera and HTN virus strain 76-118 antigen demonstrated a serological relationship between these two hantaviruses (Xiao et al., 1986 (Xiao et al., , 1987 . Studies using PCR and restriction endonucleases (Xiao et al., 1992) found its restriction pattern to be identical to that of A9, an Apodemus isolate from China (Song, 1982) , and similar, but not identical, to that of HTN 76-118, an Apodemus isolate from Korea. To characterize the HV114 isolate further, cross-plaque reduction neutralization assays were performed as previously described (Schmaljohn et al., 1985) with four serologically distinct hantaviruses (HTN strain 76-118, SEO strain HR80-39, PUU strain Sotkamo and PH strain PHV-I) and also with the Chinese A9 isolate. Antiserum against HVll4 was obtained from experimentally infected BD IX rats (Xiao et al., 1991) . For antisera against other hantaviruses, New Zealand white rabbits were inoculated intramuscularly with 1 ml of each stock virus and were bled 30 days after infection. Our results demonstrate a two-way cross-reactivity between HV114 and HTN virus 76-118, confirming the close serological relationship of these isolates (Table 1) .
To characterize HV114 more definitively, we sequenced the M genome segment, and compared the nucleotide and derived amino acid sequences of the G1 and G2 envelope glycoproteins to those of the prototype HTN virus (Schmaljohn et al., 1987) , as well as the SEO , 1992) , and PH strain PHV-I (Parrington et al., 1991) . We prepared sequencing templates by reverse transcriptase and PCR amplification of the M segment of HV114. Four overlapping cDNA fragments were synthesized using six specific primers. The terminal primer and a genus-reactive primer were derived from the consensus sequence of hantaviruses (Schmaljohn et al., 1985; Xiao et al., 1992) . The rest of the primers used for PCR were derived from HVll4 sequence information. PCR-amplified products were cloned into the pCRII vector using the TA Cloning System (Invitrogen). Sequence analysis of each clone was performed using previously published methods (Sanger et al., 1977) and Sequenase enzyme (United States Biochemical Corporation). Initially, M13 and T7 primers were used to obtain terminal sequence information, after which specific primers were synthesized in an automated DNA synthesizer (Applied Biosystems). Underlined regions are residues determined by amino-terminal sequence analysis of the G1 and G2 proteins of HTN virus strain 76-I 18 (Schmaljohn et al., 1987) . Potential asparagine-linked glycosylation sites (Asn-X-Ser/Thr) are in bold letters.
strain 76-118 (Table 2) . A comparison of the deduced amino acid sequences of the M segment open reading frames of HTN 76-118 and HV114 is shown in Fig. 1 . The data presented in this report provide conclusive evidence that viruses closely related to prototype HTN virus cause HFRS in China. The cross-neutralization data that we report, as well as the similarity of the deduced amino acid sequences of the envelope glycoproteins of HTN strain 76-118 and the HVll4 isolate, suggest that a neutralizing antibody response to prototype HTN virus would also neutralize HV114 virus. These findings support the use, in China, of our recombinant, vaccinia-vectored HTN virus vaccine for HFRS.
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